Psychometric properties of the Turkish PTSD-Short Scale in a sample of undergraduate students Objective: The National Stressful Events Survey for Posttraumatic Stress Disorder (PTSD)-Short Scale (NSESSS-PTSD) allows dimensional self-rating assessment of PTSD according to the DSM-5. The aim of the present study was to evaluate psychometric properties of this scale as Turkish PTSD-Short Scale (PTSD-SS) in a sample of undergraduate students in Turkey.
INTRODUCTION
Posttraumatic stress disorder (PTSD) is a serious and often chronic response to overwhelmingly stressful events 1 . Awareness of PTSD is growing due to recent events such as wars and natural disasters 2 . The consequences of untreated PTSD include increased rates of functional impairment 3 , poor quality of life, chronicity and, at times, mortality 4 . Although a number of efficacious behavioral and pharmacological treatments were developed 5 , PTSD is frequently underrecognized and untreated 6 . Improving detection of PTSD is a necessary first step to addressing the mental health burden of this disorder experienced by these patients 1 .
To date, several PTSD-related assessment instruments both clinician administered and selfreport have been developed for use in trauma exposed individuals 7, 8 . The Clinician Administered PTSD Scale (CAPS) is a reliable structured interview designed to assess symptoms of PTSD, which correspond directly to fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) 9 criteria for PTSD, for frequency and intensity 10, 11 . Being considered as the "gold standard" for assessment of PTSD, CAPS has excellent psychometric properties and utility as a diagnostic instrument 11 . Among the self-report measures of PTSD, the PTSD Checklist (PCL) 12 is one of the most widely used by traumatic stress professionals 12, 13 . The PTSD Checklist (PCL) 14 has a 17-item that parallels diagnostic criteria B, C, and D for PTSD, as delineated in the DSM-IV. Both CAPS 15 and PCL-civilian (PCL-C) 16 are validated in Turkish samples.
There is a need for shortened versions of selfrating structured psychiatric interviews that balance validity with expedited assessment when used in large general health surveys, as well as, in primary care settings 17 . PTSD, which affects an estimated 7% of US residents over their lifetime 18 is one of the disorders for which shortened structured interviews have been developed 17 . Breslau et al. 19 have developed an empirically derived short screening scale for the DSM-IV PTSD based on data from a general population survey. At the end of the analysis a scale comprising seven symptoms, each coded one if present and zero if absent, was selected from the 17 PTSD criterion symptoms. Kimerling et al. 1, 20 suggested that screening for PTSD in primary care 1 and in substance use disorder treatment settings 20 are time efficient and has the potential to increase the detection of previously unrecognized PTSD.
The diagnostic criteria of PTSD were substantially revised in the DSM-5 (fifth edition) 21 .
In the DSM-5, alterations in the definition of a traumatic event, shifting of the symptom cluster structure from three to four clusters; the addition of new symptoms including persistent negative beliefs and expectations about oneself or the world, persistent distorted blame of self or others, persistent negative trauma-related emotions, and risky or reckless behaviors 22 . Also, the traditional categorical diagnosis of PTSD supplemented with dimensional severity ratings in the DSM-5 8 . Miller et al. 23 conducted a large-scale study via the internet to examine the prevalence and latent structure of the proposed PTSD criteria for DSM-5 in a large national sample (n=2,953) 8 . In this study the National Stressful Events Survey 8, 24 was used. This measure is developed for the study to assess exposure to different types of traumatic events and the presence and severity of each of the 20 proposed DSM-5 PTSD symptoms 8 . Among this sample (71.0% were female) those with probable DSM-5 PTSD diagnoses (n=318, 10.8%) were used to create the National Stressful Events Survey PTSD Short Scale (NSESSS-PTSD) 8, 25 , a brief selfreport measure that reduced the original item pool of 20 to nine items. Further validation of the scale was then conducted online in a trauma-exposed non-clinical sample of undergraduate students (n=296, 76.0% female) 8 . Strong psychometric properties were reported for the NSESSS-PTSD 8 .
Although Turkish version of the CAPS 15 and the PCL-C 16 are widely used for PTSD diagnosis in Turkey in last decates, both of these scales parallels with diagnostic criteria of DSM-IV for PTSD. There are no self-report scales curently validated in Turkish population that correspond with DSM-5 and include less than 10 items. Therefore, the aim of the present study was to assess the psychometric properties of the NSESSS-PTSD in the Turkish university students as PTSD-Short Scale (PTSD-SS).
METHODS

Participants
The data were gathered from the 3 different universities in Ankara, Istanbul, and Afyon. The study was approved by the ethical committee of the University.
Procedure
Participants were asked a single question screener "People sometimes have problems after extremely stressful events or experiences, including witnessing or experiencing threatened death, serious injury, or assault. At any time in your life have any of these kinds of things happened to you?" and 142 (34.2%) individuals answered "Yes" to this question. Participants were also asked 14 types of trauma experience to determine whether they were eligible to complete the PTSD-SS. For this purpose we used a trauma list, which was created and was successfully used in our previous study 26 . This list included 14 types of trauma according to the DSM-IV definition of trauma. Total of 351 students (84.6%) that reported trauma experience were automatically directed to complete the scale. Rates of trauma types are presented in Table 1 . Among these students 177 (51.4%) were female and 174 (49.6%) were male. Mean age was 23.06±3.97.
Translation
The original NSESSS-PTSD was independently translated from English into Turkish by two experts in psychiatry. Consensus was reached for a common version by these experts. This Turkish version was back-translated into English by an independent translator. Final versions were approved by the developers of the original scales.
Measures
The National Stressful Events Survey for PTSD-Short Scale (NSESSS-PTSD): Instructions were developed for the NSESSS-PTSD by LeBeau et al. 8 and read as follows: "How much have you been bothered during the Past Seven (7) Days by each of the following problems that occurred or became worse after an extremely stressful event/ experience?" Consistent with subscale length, the makeup of the measure was determined to be two items from Criterion B, one item from Criterion C, and three items each from Criteria D and E, for a total of nine items 8 . Responses for each item were on a Likert-type scale ranging from 0 ("not at all") to 4 ("all the time"). Thus, the range of possible total scores is 0-36. Internal consistency for the NSESSS-PTSD (Cronbach's α=0.91) was very high 8 .
Convergent validity was demonstrated through its highly significant relationship with the PCL (r=0.84, p<0.001) 8 . We named the Turkish version as PTSD-Short Scale (PTSD-SS).
The PTSD Checklist Civilian (PCL-C) version: The PTSD Checklist (PCL) 12 is one of the most widely used self-report measures of PTSD 12, 13 . The 17 Likert items correspond to diagnostic criteria B, C, and D for PTSD, as delineated in the DSM-IV 9 .
Respondents are asked to rate the degree to which they were bothered by symptoms in the past month [1 (not at all) to 5 (extremely)]. The PCLcivilian (PCL-C) version anchors items to "stressful experiences" 14 . Turkish version of this scale has been validated 16 .
Statistical Analysis
The following strategies were used to examine the psychometric properties of the PTSD-SS: (a) factoral structure was examined using a principal component analysis (PCA); (b) convergent validity was evaluated by calculating a Pearson's productmoment correlation between the PTSD-SS and PCL-C; (c) internal consistency reliability was assessed using Cronbach's α; (d) predictive validity, sensitivity, specificity, and optimal cut-off scores were estimated by constructing a Receiver Operating Characteristic (ROC) curve; and (e) discriminant validity was evaluated using a Students' t test of the PTSD-SS score.
RESULTS
Factorial Structure
To explore the factorial structure of the PTSD-SS, a principal component analysis (PCA) was performed using all participants (n=351). Criteria for retaining extracted components on the PCA were: (1) visual inspection of the scree plot to note breaks in size of Eigenvalues between the components; (2) Eigenvalues greater than one; and (3) percentage of variance accounted for by components retained.
To explore construct validity of the scale, initially exploratory factor analysis (EFA) then confirmatory factor analysis (CFA) were performed. Prior to any further analysis, the adequacy of sample size was verified using the Bartlett's test of sphericity and the Keiser-Meyer-Olkin (KMO) measurement of sampling adequacy. Bartlett's test of sphericity was significant (Chi-Square=1379.744, df=36, p<0.001) for the PTSD-SS and the KMO measure of sampling adequacy was acceptable at 0.904.
Although a visual inspection of the scree plot revealed two components accounting for the majority of variance before components started to level off, only one component on the PTSD-SS reached the criterion of an Eigenvalue greater than one (4.494) and the variance accounted for by this component was 49.94%.
The unidimensionality of the scale then was assessed subsequently with confirmatory factor analysis (CFA). Estimation of the model fit the data well (χ 2 /df=65.800/23=2.86; root mean square error of approximation [RMSEA]=0.064, goodness of fit index [GFI]=0.969, adjusted GFI=0.939, parsimony GFI=0.495, normed fit index [NFI]=0.965, comparative fit index [CFI]=0.977, incremental fit index [IFI]=0.977). As generally accepted, we took criteria as Chi-Square/df ≤5, >0.90 for GFI, CFI, NFI and IFI, and for RMSEA < 0.05 as goodness-of- fit indices to assess model fit 27, 28 . As seen in Table 2 , all item-component loadings were in the "good" to "excellent" range. Hence, results from the PCA and the CFA suggested that the Turkish version of PTSD-SS appeared to have a unidimensional construct.
Convergent Validity and Internal Consistency Reliability
The Pearson product-moment correlation between the PTSD-SS and PCL-C scores (n=351) was high (r=0.79, p<0.001). Correlations between PTSD-SS and B Cluster of PCL-C (r=0.77, p<0.001), C Cluster of PCL-C (r=0.69, p<0.001), and D Cluster of PCL-C (r=0.61, p<0.001) were moderate to high. Internal consistency for the PTSD-SS (coefficient α=0.87) examined by Cronbach's alpa, was also high ( Table 2) . Inter-item correlations ranged between 0.22 and 0.65. Item-total correlations for the PTSD-SS is presented in Table 2 .
Predictive Validity, Sensitivity, Specificity, and Optimal Cut-Off Scores
The PTSD's predictive validity, sensitivity, and specificity were examined using a ROC curve that included all participants (n=351). Participants were dichotomously classified according to PCL-C as group with PTSD or group without PTSD, according to the cut-off score of 50. In the graph of sensitivity and 1-specificity (false positivity) values, as much as the curve approaches the left corner or the area under the curve approaches a value of 1.0 indicates that the test can discriminate between the two groups.
Results for the PTSD-SS revealed that the area under curve (AUC) (0.908-Std. Error=0.020) was in the "excellent" range and that a score of 24 was the most critical value for identifying a participant as having a PTSD. This cut-off score corresponds to a sensitivity=0.91, a specificity=0.77, Kappa=0.35, a positive predictive power (PPP)=0.30, and a negative predictive power (NPP)=0.99. Table 3 shows the comparison of the group with PTSD and the group without PTSD according to cut-off point 24 on the PTSD-SS. These results showed support that the cut-off scores of the PTSD-SS could have discriminated university students with PTSD from students without PTSD.
Discriminant Validity
To evaluate discriminant validity, a Student's t test was performed. Mean score of the PCL-C was compared according to the participants' group membership. The mean score of the PCL-C (t=-18.03, p<0.001) was statistically higher in the group with PTSD than the group without PTSD (Table 3 ).
DISCUSSION
The NSESSS-PTSD is a new self-report measure developed for DSM-5 and is being suggested for use in clinical and research settings by the APA 8 . The NSESSS-PTSD was developed to identify individuals in the general public who may have a PTSD as well as individuals in clinical settings who are likely to meet criteria for a PTSD diagnosis 8 . The present study evaluated the psychometric properties of the PTSD-SS, which is a Turkish version of the NSESSS-PTSD, in university students with trauma history. Consistent with the original study 8 , the results suggested strong psychometric properties of the PTSD-SS in a trauma-exposed non-clinical sample, including high internal consistency and convergent validity. Although rate of self reported history of trauma found in the present study seems to be high, we know that rates for traumas such as natural disaster (flood, earthquake) and accident with transport are high in Turkey, which were found as 37.8% and 35.9% respectively. Consistent with this, a previous study found PTSD symptoms among 90% of Turkish high school students 11 months after the earthquake 29 . Finaly, including "unexpected and sudden death of a close person" and "any other very stressful event or experience" as a trauma in the list, which were 47.2% and 61.4% respectively, may have increased the rates of those with trauma history. Nevertheless the rate of those who answered as "Yes" to the screener "to have problems after extremely stressful events or experiences" was higher in the present study (34.2%) than the rate found in the original study (22.0%) 8 . Although cultural differences may have role on this inconsistence, our data is insufficient to explain it.
The Turkish PTSD-SS was found to have satisfactory psychometric characteristics as a PTSD screening test. Cronbach's alpha for PTSD-SS was very high in the sample (α=0.87) as was in the reference study conducted in the USA (α=0.91) 8 suggesting high internal consistency reliability. Also, consistent with the previous study 8 conducted in the USA (r=0.84), high correlation between the PTSD-SS and the PCL-C indicated good convergent validity (r=0.79) 8 .
Consistent with the study conducted for the NSESSS-PTSD by LeBeau et al. 8 , PCA for the PTSD-SS produced a unidimensional construct, with a single component accounting for 49.94% of the total variance (Eigenvalue=4.5). In the study of LeBeau et al. 8 a single component accounted for 58% of the total variance (Eigenvalue=5.3), although a much smaller second factor (Eigenvalue=1.1, 11.5% of variance), characterized by arousal symptoms (hypervigilance, startle response, and anger/ irritability), also emerged. In the present study, using the CFA provided further support for the unidimensional structure of the PTSD-SS.
The ROC curve showed that the PTSD-SS had good predictive validity as suggested by high sensitivity, specificity, and the AUC. Our results results revealed that a cut-off score of 24 for the PTSD-SS was the most critical value for identifying participants as having an high risk of PTSD according to the PCL-C. The PTSD-SS also showed good discriminant validity as evidenced by its ability to significantly differentiate the students with high risk of PTSD from those with low risk of PTSD. Nevertheless, this cut-off score should be used cautiously, particularly when evaluating different populations and clinical populations, since the cutoff score may differ for different populations. Also since both the PTSD-SS and the PCL-C are selfrating screening scales and diagnosis of PTSD was not made by a "golden standard" scale, thus this cut-off score can only be considered as relative to PCL-C cut-off score. This can be considered as one of the limitations of the present study.
Several other limitations are inherent in the present study. One of them is that both PTSD-SS and PCL-C used in the present study were selfreport screening scales and they may only indicate the individuals with high risk of PTSD rather that the diagnosis of PTSD. Secondly, although we used same two scales as LeBeau et al. 8 used in the original study, while the items of NSESSS-PTSD were related with the items of DSM-5 PTSD diagnosis, PCL-C correspond directly to DSM-IV, which may also be considered as a limitation. Unfortunately since there no other DSM-5 related PTSD scale other than NSESSS-PTSD it was inevitable to use PCL-C. Thirdly, although among 34 of high risk students captured by PCL-C, 31 of them were defined as high risk PTSD by PTSD-SS, which seems to be a good result. Nevertheless, PTSD-SS also defined additional 75 students as high risk PTSD, suggesting a false positive. One of the reasons for this may be that since PTSD-SS is DSM-5 related range of this scale may be broader than PCL-C. Last bot not least, our reliance on university students limits the generalizability of Psychometric properties of the Turkish PTSD-Short Scale in a sample of undergraduate students findings regarding community trauma samples which are more heterogeneous sample of trauma survivors.
Miller et al. 23 conducted a large-scale study via the internet to examine the prevalence and latent structure of the proposed PTSD criteria for DSM-5 in a large national sample (n=2953) 8 . In this study the National Stressful Events Survey 8, 24 was used. This measure is developed for the study to assess exposure to different types of traumatic events and the presence and severity of each of the 20 proposed DSM-5 PTSD symptoms 8 . Among this sample (71.0% were female) those with probable DSM-5 PTSD diagnoses (n=318, 10.8%) were used to create the National Stressful Events Survey PTSD Short Scale (NSESSS-PTSD) 8, 25 , a brief selfreport measure that reduced the original item pool of 20 to nine items. Further validation of the scale was then conducted online in a trauma-exposed non-clinical sample of undergraduate students (n=296, 76.0% female) 8 . Strong psychometric properties were observed for the NSESSS-PTSD 8 .
However, since the reduction of 20 items to 9 was conducted in a large national U.S.A. sample, we decided to delete "National Stressful Events Survey" from the name of the original scale. Thus, although this version worked well in Turkish population, we changed the name of the scale as PTSD-SS. Nevertheless reduction of 20 items in large national Turkish sample in further studies may be needed.
The PTSD-SS have good psychometric characteristics. Since it is a brief scale that is consistent with the DSM-5 interval criterion for diagnosis, it is valuable among general populations in Turkey and further studies should evaluate the psychometric characteristics among clinical populations in Turkey. In conclusion, the present study extended the evaluation of the psychometric properties of the NSESSS-PTSD to Turkish university students with trauma history, supported the unidimensional construct of the PTSD-SS with confirmatory analysis in Turkey and replicated the findings of the previous study.
